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USSR TRENDS IN RESEARCH OF PROTEINS

One of the most interesting developments in USSR research om proteins is
a serlec of investigations on the resynthesis of hydrolyzed proteins under pres-
sure, The investigations were carried out at the Leningrad Physicotechnical In-
stitute, Academy of Sciences USSR, under the direction of Prof S. Ye. Bresler.(1)
York on the subject hag bean’ conducted by Bresler's group since 1947, Bres-
ler found that when a dilute protein hydrolyzate to which a swmali quantity of a
proteolytic enzyme such as trypsin, chymotrypsin, or pepsin hes Leen added is
subjected to a sufficiently high pressure {5,000-10,000 atn), the original pro-
tein vhich hae been split to produce the hydrolyzate 1s recynthesized, Further-
more, in this resynthesis ell intermediate stages are skipped: protein molecules
which have the original molecular welght are formed immediatcly. The physical
propertles of the original protein are restored and its immunological properties,
which are lost on hydrolysis, are fully regained after resynthesis under pressure.
Thie was established in experiments in which equine, bovine, or human serum albu-
min, and equine gamma-globulin served as substrates. Similar experiments were
carried out vwith insulin and muscle eldolase, {myoger A?]. 1In ihe case of the typ- ¢
ical enzyme muscle aldolage and the typical hormone iusulin, the enzymatic and hor- 1
nge(gcgivity respectively were not resgtored completely, Lut only to the extent of

. 2

After the group headed by Bresler had established that the macrostructure
of immunologically active proteins which have been hydrolyzed is fully restored
by resynthesis under pressure in the presence of & proteolytic enzyme, A. G.
Pasynskiy and D. L. Talmud carried out experiments aimed at the modification of
such proteins. On treating unhydrolyzed natural protein under pressure with an
excess of phenylalanine in the presence of a proteolytic enzyme, they found ~hat
some of the tyrosine of the original protein was replaced with phenylelr.sine.
This and other observations established that proteins can be modified at will
within certain limits (subjected to "directed modification”) during the process
of resynthesis. The conclusion that proteins can be modified ir this manner has
far-reaching implicstions from the standpoint of immunology in varticular, and
of applied chemistry and biochemistry in general, (2)
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From the fact that pye hydrolyzateg

¢ to hydeon SUanligenic v 3 hich sulxys - T,
quent to hydro ¥sis conteip polypeptides consisting of T8 amino-u Lades i y
: : E B oty . 5y e
in wddition o being ircapudle or producing active immmunity in ar 3, dn not ’ . .

EFOGUCE passive immunity e.ther, Bresler concluded that napienes are absent in =
¥ these hydrolyzates, On Subjecting to bresswre resynthesis q nixture of the

hy- s

drolyzates of bovine and equine serum albumin iy the optimum Proportisn of 3 fo ﬁ%

L, Brecler obtained g deyree of resynthesis amounting to 30-354, He foung that 'l ' b
macromolecules corresponding in size to theosge of' the oriyginal, albuming wope not ? i'”
resynthesized: only smaller Polypeptides were present. Alibouch th volypen- i

tides did not produce active immunity, they did react wi:h ant ibod] Alrwaﬁy ) !h

present in the body of the animal, i.e,,; they had haptoi: - activity {3 [ ]

Using Bresler's method, S, Ye, Manoylov brepared wl the Tnstipuue o

“~nology and Cancer Synthetic substances of a pew type In i

are combined with amipo acids. The worx ir questicn cluri fed | ke "
Londs present in nucleoproteids. (4)
Closely connected with research on wnvigenicelly aopjve
the chemical composition of the S0-called complete antigens isolutes
ria. VWork is being conducted {n the USSR on the isolation any ch
Tication of complete antigens with the vigw or applying them in ¢ p
of infectious diseases., On the basis of a review of USSR and Wester
this rield, v, 1. Ivanov, who is active in research or tihis Tpe .
corclusion that the present State or work on this subject Qoer ’
vl isolating ang using complete antigens on & wide scale. (%)
As indicated by & recent review of work on the artificinl pro UTTinr outside
oI the organiem of antibodiey counteracting natural ang artitivial anllgens S0me
interest in thig subject from the Standpoint of eventual bractical applicutions
- Cxists in the USSR, However, the article in question is EOre concerncd with ose-
tablishing Russian and USSR priorities in this fleld and.criticiaing L. Pauling's
w¥ork on the subject than with giving an informative reviow 0f recent regearch
done in the USSR, (6)
A cornsiderable amount of research or the chemistry and physican
; immunologically active and inactive tlood proteins has baen acne iy
' Order of Lenin Institute of Hematology and Bloog Transtusion god
' tutes of blood transfusiop which are affiliated wicth it. The ph
Institute of the'Academy of Sciences USSR participated in some ,
Research on the assimilation of intravenously sdministercd et
has been conducted in the USSR both from the Standpoiny of
proteins (e,g., Specially treated cattle serum) &s bLlood sub
view of investigating the mechanism of the antigenic acticn o e
ministered proteins. An interesting theory has been advauced Ly I, P. R X
to the effect that 1ntraven0usly administered proteins (e.g., Serum gloebulins and
albumins) are released into the gastrointestinal tract end sphit there jnte indi- 1
' vidual amino acids (i.e., digested) prior to final resorpilcn inty the blevs
: vtream.(8)
In addition to work on immunologically active brotelrs, which as g W Bres
ler's work is concerned also has an important L “Lructiure wid synthe-
¢ls of proteins of any type irrespective of their immunolog ui activity (!,?,),
extensive research has apparently been conducted ip the USGR o1 Preteins which
have specific enzyme activity and on the enzymatic activity uf sroteins n o genaral .
That this is the case is indicated by the papers given at g Joint conferonce held
o 19 November 1953 by the Institure or Biochemistry imeni 4. K. Bakh, Avudemy of
Sciences USSR, and the Institute of Plant Physlology imeni K. A. Thmbryezov, Acag-
ey of Sciences USSR, According to the summary of & paper by V. L, K chy in-
cluded in the published report orn this conference, the BFroiGiug storea by nlagig
(e.g., the edestin or hem;seeds, ¢ glycinin of 50ybeans, uang ' he cliadin or
whaat) stimulate the amination of pyruvic acid by ammonia Lo slenine, Ry appiying
4
[
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